Introduction
============

The rise in antibiotics use that began in the 1940s and increased throughout the last century dramatically reduced the incidence of complications from acute otitis media (AOM) and chronic otitis media (COM). Antibiotics replaced the then-prevailing surgical treatment approach with predominantly clinical treatment.[@JR0057or-1] [@BR0057or-2]

Nevertheless, complications remain quite frequent, have high morbidity and mortality rates, and pose a challenge to the otorhinolaryngologist.[@JR0057or-3] [@JR0057or-4] [@JR0057or-5] [@JR0057or-6] [@JR0057or-7] [@JR0057or-8] [@JR0057or-9] At a 1998 World Health Organization meeting devoted to health policies for chronic middle ear infections, COM was signaled as an important and permanent public health problem; however, there is a lack of population-based data on this subject. Several countries still need to compile epidemiologic data to establish the impact of COM and the priorities for its prevention and treatment.[@BR0057or-10] The studies on intratemporal complications (ITCs) of otitis media are mostly retrospective; some authors recommend the performance of more rigorous prospective studies on this subject.[@JR0057or-11]

The objective of the present study is to establish the incidence of ITCs of otitis media over a 1-year period and prospectively evaluate the affected patients via an analysis of the disorder\'s epidemiologic and evolutional aspects.

Methods
=======

From February 2010 to January 2011, patients admitted to a tertiary care, university-based otology practice who were diagnosed with (acute or chronic) otitis media and an ITC of otitis media were included in a prospective observational study of epidemiologic characteristics. The following variables were assessed: age, gender, type of ITC, treatment applied, imaging test findings, type and degree of hearing loss (during infection and after treatment), and clinical outcome. In addition, the overall incidence of complications and the incidences of each individual complication were determined. The data analyzed in patients with otitis without complications were age, gender, otologic diagnosis (AOM or COM), and the seasonality of AOM and COM, divided according to age ranges (10-year intervals).

This project was approved by the research ethics committee under the number CEP 0081/10.

Results
=======

During the 12 months of the study, 1,816 patients with an OM diagnosis were seen. Eight hundred seventy-three (48%) were males and 943 (52%) were females. Regarding diagnosis, 592 (33%) patients had COM and 1,224 (67%) had AOM. The seasonal distribution of AOM and COM according to age range is described in [Tables 1](#TB0057or-1){ref-type="table"} and [2](#TB0057or-2){ref-type="table"}, respectively.

###### Seasonal distribution of AOM according to age range

  Patient age (y)   Summer   Fall    Winter   Spring   Total                                 
  ----------------- -------- ------- -------- -------- ------- ------- ----- ------- ------- -------
  0--10             49       15.0    79       27.3     85      28.7    64    20.4    277     22.6
  11--20            42       12.9    30       10.4     45      15.2    43    13.7    160     13.1
  21--30            81       24.8    57       19.7     70      23.6    80    25.6    288     23.5
  31--40            63       19.3    46       15.9     34      11.5    50    16.0    193     15.8
  41--50            43       13.2    35       12.1     30      10.1    41    13.1    149     12.2
  51--60            28       8.6     27       9.3      18      6.1     22    7.0     95      7.8
  61--70            13       4.0     9        3.1      12      4.1     9     2.9     43      3.5
  71--80            4        1.2     5        1.7      2       0.7     4     1.3     15      1.2
  81--90            2        0.6     1        0.3                                    3       0.2
  91--100           1        0.3                                                     1       0.1
  Total             326      100.0   289      100.0    296     100.0   313   100.0   1,224   100.0

Abbreviation: AOM, acute otitis media.

###### Seasonal distribution of COM according to age-range

  Patient age (y)   Summer   Fall    Winter   Spring   Total                              
  ----------------- -------- ------- -------- -------- ------- ------- ---- ------- ----- -------
  0--10             22       12.9    32       16.4     22      15.7    9    10.3    85    14.4
  11--20            17       10.0    19       9.7      10      7.1     7    8.0     53    9.0
  21--30            29       17.1    26       13.3     30      21.4    18   20.7    103   17.4
  31--40            38       22.4    43       22.1     21      15.0    19   21.8    121   20.4
  41--50            28       16.5    32       16.4     19      13.6    8    9.2     87    14.7
  51--60            11       6.5     23       11.8     20      14.3    16   18.4    70    11.8
  61--70            16       9.4     10       5.1      13      9.3     7    8.0     46    7.8
  71--80            8        4.7     8        4.1      4       2.9     2    2.3     22    3.7
  81--90            1        0.6     1        0.5      1       0.7     1    1.1     4     0.7
  91--100                            1        0.5                                   1     0.2
  Total             170      100.0   195      100.0    140     100.0   87   100.0   592   100.0

Abbreviation: COM, chronic otitis media.

Of the 1,816 patients, 15 exhibited ITCs of otitis media, representing an annual incidence of 0.8%. Of these 15 individuals, 9 (60%) were females and 6 (40%) were males. The otologic diagnosis was cholesteatomatous COM (CCOM) in 11 (74%) patients, AOM in 3 (20%) patients, and non-CCOM (NCCOM) in 1 (6%) patient. The average age of the patients was 52 years old (range: 26 to 78 years).

Of the 15 individuals with ITCs, 2 patients exhibited 2 concomitant complications and 1 patient exhibited 3 complications, for a total of 19 ITC diagnoses. The frequency of each complication is described in [Table 3](#TB0057or-3){ref-type="table"}. One patient exhibited an associated intracranial complication (sigmoid sinus thrombosis). All these patients were admitted to the hospital and treated with intravenous antibiotics and corticosteroids. The distribution of the 19 complications is described in [Table 4](#TB0057or-4){ref-type="table"}.

###### Intratemporal complications in 15 patients[a](#FN0057or-3){ref-type="table-fn"}

  Intratemporal complication   *n*   \%
  ---------------------------- ----- -------
  Labyrinthine fistula         7     36.8
  Mastoiditis                  5     26.3
  Peripheral facial palsy      4     21.1
  Labyrinthitis                3     15.8
  Total                        19    100.0

Nineteen diagnoses; two patients exhibited two types of complications and one patient exhibited three types of complications.

###### Distribution of the otologic diagnoses associated with complications (*n* = 19)

          Labyrinthine fistula (*n* = 7)   Mastoiditis (*n* = 5)   Peripheral facial palsy (*n* = 4)   Labyrinthitis (*n* = 3)   Total (*n* = 19)                            
  ------- -------------------------------- ----------------------- ----------------------------------- ------------------------- ------------------ ------- --- ------- ---- -------
  AOM                                                              2                                   40.0                      2                  50.0    2   66.7    6    31.6
  NCCOM   1                                14.3                                                                                                             1   33.3    2    10.5
  CCOM    6                                85.7                    3                                   60.0                      2                  50.0                11   57.9
  Total   7                                100.0                   5                                   100.0                     4                  100.0   3   100.0   19   100.0

Abbreviations: AOM, acute otitis media; CCOM, cholesteatomatous chronic otitis media; NCCOM, non--cholesteatomatous chronic otitis media.

Mastoidectomy was applied to 10 (65%) patients. Seven (47%) had undergone a previous mastoidectomy, and 4 (57%) patients had had more than 1 previous mastoidectomy; in all of these cases, the otologic diagnosis was CCOM. The treatments are described in [Table 5](#TB0057or-5){ref-type="table"}. Comorbidities were present in 9 (60%) patients, and systemic arterial hypertension (SAH) and diabetes mellitus (DM) were the most prevalent.

###### Treatments applied to patients with complications (antibiotics and corticoids were given to all patients)

  Treatment                       *n*   \%
  ------------------------------- ----- -------
  Open mastoidectomy              10    66.7
  Simple (closed) mastoidectomy   2     13.3
  Retroauricular drainage         1     6.7
  Ventilation tube                1     6.7
  Nonsurgical                     1     6.7
  Total                           15    100.0

The frequency of the signs and symptoms preceding the complications, classified according to otologic diagnosis, is described in [Table 6](#TB0057or-6){ref-type="table"}.

###### Frequency of signs and symptoms preceding complications according to otologic diagnosis

                    AOM (*n* = 3)   NCCOM (*n* = 1)   CCOM (*n* = 11)   Total (*n* = 15)                     
  ----------------- --------------- ----------------- ----------------- ------------------ ---- ------- ---- ------
  Ear discharge     3               100.0                                                  11   100.0   14   93.3
  Hearing loss      3               100.0             1                 25.0               9    81.8    13   86.7
  Tinnitus          2               66.7              1                 25.0               8    72.7    11   73.3
  Earache           3               100.0             1                 25.0               4    36.4    8    53.3
  Vertigo           1               33.3              1                 25.0               5    45.5    7    46.7
  Nausea/vomiting   1               33.3                                0.0                2    18.2    3    20.0
  Nystagmus         1               33.3                                0.0                2    18.2    3    20.0

Abbreviations: AOM, acute otitis media; CCOM, CCOM, cholesteatomatous chronic otitis media; NCCOM, non--cholesteatomatous chronic otitis media.

Labyrinthine Fistula
--------------------

Seven patients were diagnosed with labyrinthine fistula; 4 (57%) were males and 3 (43%) were females. The annual incidence of this complication was 0.38%. The average age of the patients was 59 years old (range: 44 to 78 years). In 6 patients (86%), the otologic diagnosis was CCOM; NCCOM was diagnosed in 1 patient (14%). The disease had lasted more than 5 years in 6 (86%) patients. [Table 7](#TB0057or-7){ref-type="table"} summarizes the frequency of signs and symptoms.

###### Frequency of the signs and symptoms of patients with labyrinthine fistula

  Sign/symptom      *n*   \%
  ----------------- ----- -------
  Hearing loss      7     100.0
  Tinnitus          7     100.0
  Ear discharge     6     85.7
  Vertigo           5     71.4
  Nystagmus         2     28.6
  Nausea/vomiting   2     28.6

Treatment was surgical in all cases; open mastoidectomy was performed in 5 (84%) patients. Fistula repair consisted of placing a piece of temporalis fascia over the labyrinthine bone defect. One patient exhibited associated labyrinthitis.

On preoperative audiometry tests, all patients exhibited mixed hearing loss. In 43% (3/7), the hearing loss was moderate; in 43% (3/7), the loss was severe; and in 14% (1/7), the hearing loss was mild. Postoperative audiometry showed persistent mixed hearing loss; 2 patients (27%) exhibited an average improvement of 20 dB in the tonal thresholds at 500, 1,000, and 2,000 Hz, and 1 (14%) patient exhibited a 15-dB worsening of the thresholds at those frequencies.

Mastoiditis
-----------

Mastoiditis was diagnosed in 5 patients (2 males and 3 females). The patients\' average age was 44 years old (range: 26 to 66 years). The annual incidence of mastoiditis was 0.27%. The otologic diagnosis was CCOM in 3 (60%) patients and AOM in 2 (40%). The disease had been diagnosed more than 5 years earlier in all patients with CCOM.

All 5 (100%) patients exhibited earache and ear discharge, and 3 (60%) presented with tinnitus. One patient (20%) exhibited associated ITCs, evolving with peripheral facial palsy (PFP) and labyrinthitis, after beginning antibiotic treatment for mastoiditis; tympanocentesis was performed and a ventilation tube was placed. This patient remained hospitalized and exhibited partial improvement of the symptoms until a simple mastoidectomy was indicated. This patient remained hospitalized for 32 days. After a thorough investigation, Wegener granulomatosis (WG) was diagnosed. After the initiation of cyclophosphamide and corticosteroid treatment, the PFP regressed completely, and the ear discharge improved.

The treatments provided included open mastoidectomy in 2 (40%) patients, simple mastoidectomy in 1 (20%) patient, retroauricular drainage in one (20%) patient, and nonsurgical (isolated antibiotics) in 1 (20%) patient.

Two (40%) patients exhibited SAH as a comorbidity.

Peripheral Facial Palsy
-----------------------

Of the 4 patients diagnosed with PFP, 3 (75%) were females 1 (25%) was male. Their average age was 46 years old (range: 26 to 64 years). The annual incidence of PFP was 0.22%. The otologic diagnosis was CCOM in 2 (50%) patients and AOM in the other 2. In the patients with AOM, the disease had lasted 30 days before it was treated by the research staff of this study; in the patients with CCOM, the disease had lasted less than 10 days.

The PFP classification (according to House and Brackmann[@JR0057or-12]) was grade IV in 3 (75%) patients and grade III in 1 patient (25%). Two (50%) patients exhibited other associated complications; 1 was diagnosed mastoiditis and the other with labyrinthitis. Treatment was open mastoidectomy in 2 patients, simple mastoidectomy in 1 patient, and myringotomy with ventilation tube placement in 1 patient. The facial nerve was only surgically manipulated in cases where there was dehiscence of the fallopian canal; in these cases, the inflammatory tissue and/or cholesteatoma was carefully removed from the nerve sheath and adjacencies. The PFP evolved favorably in 3 patients and exhibited no changes in 1 patient.

Labyrinthitis
-------------

There were no cases of isolated labyrinthitis. Three patients exhibited labyrinthitis; the annual incidence of the disease was 0.1%. All 3 patients had associated complications. Hearing loss, tinnitus, and vertigo were universally present, and nystagmus was observed in 2 patients.

All 3 patients were given corticosteroids for 4 weeks in decreasing doses. Two months after treatment, these patients reported complete improvement of tinnitus and vertigo and partial hearing improvement. The audiometric tests showed a 10- to 20-dB improvement at 500 to 1,000 and 2,000 Hz and persistent mixed hearing loss.

Discussion
==========

The estimated annual incidence of ITCs of OM was 0.8%, agreeing with studies performed in such developing countries as Thailand,[@JR0057or-8] Turkey,[@JR0057or-6] and Taiwan,[@JR0057or-3] which reported incidences of 0.45, 1.35, and 3%, respectively. Although these values might not seem expressive, they become more relevant when compared with the incidence in industrialized countries such as Finland, for example, where a study found a 0.004% incidence of complications.[@JR0057or-11] The authors believe that difficulties with accessing the public health system, precarious assistance, and the population\'s lack of education contribute to the persistence of this situation, as other authors have also noted.[@JR0057or-4] [@BR0057or-13]

COM predominated as the etiologic diagnosis of complications. CCOM in particular was associated with 74% of the complications. Although our sample was small (*n* = 15), a similar etiologic pattern also appeared in studies performed with larger numbers of patients.[@JR0057or-6] [@JR0057or-8]

Approximately 60% of the complications were concentrated among patients 51 to 70 years old, and 80% of the patients in this group exhibited comorbidities, including SAH and DM. Although the duration of this study was short, the authors believe that these data should be considered because other authors have also reported a higher frequency of complications in elderly patients and patients with comorbidities. Lin et al*,* who retrospectively studied the occurrence of COM complications in a population of adolescents and adults for 10 years, observed that patients with complications were 49 years old on average and tended to exhibit comorbidities (38% had DM).[@JR0057or-3] We believe that comorbidities become more frequent with age, weakening the response to infections and consequently increasing the odds of developing complications. It is also worth noting that in the geriatric population, the signs of infections are subtle,[@JR0057or-14] which might somehow delay the identification of complications.

Regarding the signs and symptoms exhibited by patients with complications ([Table 6](#TB0057or-6){ref-type="table"}), it is worth distinguishing between patients with complications arising from AOM or from COM (both CCOM and NCCOM) because they exhibit marked differences. Earache was present in 100% of patients with AOM, whereas it was present in only 33% of patients diagnosed with COM. The signs and symptoms in patients with complications arising from COM are typically unspecific ones such as hearing loss and tinnitus,[@JR0057or-3] which were present in 84 and 75% of these patients, respectively. Moreover, these patients are usually older and exhibited associated comorbidities (as mentioned previously). Therefore, a high index of suspicion is needed for the early diagnosis and prevention of these complications.

Labyrinthine Fistula
--------------------

In this study, labyrinthine fistula was the most frequent ITC; it represented 37% of complications and a 0.38% annual incidence. Its actual frequency is suspected to be even higher; studies of otitis media complications usually do not include all cases of labyrinthine fistula because often it does not cause significant symptoms and is only detected during surgery.[@BR0057or-13]

Although the presence of neurosensory hearing loss, vertigo, and a positive fistula test in one patient with CCOM raised the suspicion of labyrinthine fistula, the absence of these findings does not confirm otic capsule integrity. For this reason, it is prudent to suspect a fistula in all cases with surgical indications.

In our case series, the lateral semicircular canal was affected in 100% of patients. Its proximity to the antrum makes it the most frequently affected part of the labyrinth; according to some authors, the lateral semicircular canal is involved in ∼90% of labyrinthine fistula cases.[@JR0057or-9] [@BR0057or-13]

Mastoiditis
-----------

Mastoiditis was the second most common complication in our study, representing 20% of the complication diagnoses.

This study found a 0.27% annual incidence of mastoiditis. Despite its patent decline, mastoiditis remains a concern. In developing countries, mastoiditis and other complications remain the most common causes of death from COM.[@JR0057or-15]

Although each type of OM-related complication may have a specific treatment, we believe that there are some therapeutic principles that might be extended to all complications. First, differentiating between AOM and COM is crucial. Virtually all AOM complications respond well to proper antibiotic treatment and myringotomy with or without ventilation tube placement. In cases of complications arising from COM, treatment must include broad-spectrum antibiotics that are effective against anaerobic and aerobic microorganisms, and some form of mastoidectomy is indicated in most cases.[@BR0057or-13] In our study, open mastoiditis was the treatment of choice for the three patients with mastoiditis whose otologic diagnosis was CCOM.

Peripheral Facial Palsy
-----------------------

Of the four patients with PFP, two had an otologic diagnosis of AOM and two had a diagnosis of COM. In this study, the annual incidence of PFP as a complication of OM was 0.22%. Although this number may seem somewhat insignificant, it is similar to the incidences in the preantibiotic era, which were 0.5 to 0.7%.[@JR0057or-16] [@JR0057or-17] Conversely, the current incidence in developed countries is ∼0.005%, as shown by a study performed in Denmark.[@JR0057or-18]

The two patients diagnosed with AOM in our study exhibited associated ITCs, namely labyrinthitis and mastoiditis. Hydén et al described seven cases of concomitant PFP and labyrinthitis in patients with AOM, and they postulated that an invasion of toxins or infectious agents, probably via the round window membrane, was followed by inflammatory damage to the nerve.[@JR0057or-19] Other authors described a strong association between AOM and PFP and labyrinthitis.[@JR0057or-11]

The patient diagnosed with WG was hospitalized for 32 days until the diagnosis was made. Several authors noted the need to rule out WG, a rare condition that nonetheless may be present, especially in cases with a dissatisfactory evolution despite proper treatment.[@JR0057or-20] [@JR0057or-21] [@JR0057or-22]

Labyrinthitis
-------------

There were three cases of serous labyrinthitis in our case series (all previously described) that were followed due to other ITCs, namely labyrinthine fistula, mastoiditis, and PFP. All patients reported hearing loss, tinnitus, and vertigo, and their audiometric tests showed moderate to severe mixed hearing loss. This was the most frequent complication in this study, with a 0.1% annual incidence.

The distinction between serous and suppurative labyrinthitis is only clinical and is based on the response to treatment and the audiometric improvement that patients with serous labyrinthitis exhibit.

Conclusion
==========

The ITC of otitis media incidence in Brazil remains significant compared with that of developed countries. CCOM is the most frequent etiology of ITC of otitis media. Labyrinthine fistula is the most common ITC.
